Third trimester-equivalent alcohol exposure causes significant deficits in hippocampal and cortical neuroplasticity, resulting in alterations to dendritic arborization, hippocampal adult neurogenesis, and performance on learning tasks. The current study investigated the impact of neonatal alcohol exposure (postnatal days 4-9, 5.25 g/kg/day) on expression of brain-derived neurotrophic factor (BDNF) and the tropomyosin-related kinase B (TrkB) receptor in the hippocampal and frontal cortex of infant Long-Evans rats. Levels of BDNF protein were increased in the hippocampus, but not frontal cortex, of alcohol-exposed rats 24 h after the last dose, when compared with undisturbed (but not sham-intubated) control animals. BDNF protein levels showed a trend toward increase in hippocampus of sham-intubated animals as well, suggesting an effect of the intubation procedure. TrkB protein was increased in the hippocampus of alcohol-exposed animals compared to sham-intubated pups, indicating an alcohol-specific effect on receptor expression. In addition, expression of bdnf total mRNA in alcohol-exposed and sham-intubated pups was enhanced in the hippocampus; however, there was a differential effect of alcohol and intubation stress on exon I-and IV-specific mRNA transcripts. Further, plasma corticosterone was found to be increased in both alcohol-exposed and sham-intubated pups compared to undisturbed animals. Upregulation of BDNF could potentially represent a neuroprotective mechanism activated following alcohol exposure or stress. The results suggest that alcohol exposure and stress have both overlapping and unique effects on BDNF, and highlight the need for the stress of intubation to be taken into consideration in studies that implement this route of drug delivery.
a b s t r a c t
Third trimester-equivalent alcohol exposure causes significant deficits in hippocampal and cortical neuroplasticity, resulting in alterations to dendritic arborization, hippocampal adult neurogenesis, and performance on learning tasks. The current study investigated the impact of neonatal alcohol exposure (postnatal days 4-9, 5.25 g/kg/day) on expression of brain-derived neurotrophic factor (BDNF) and the tropomyosin-related kinase B (TrkB) receptor in the hippocampal and frontal cortex of infant Long-Evans rats. Levels of BDNF protein were increased in the hippocampus, but not frontal cortex, of alcohol-exposed rats 24 h after the last dose, when compared with undisturbed (but not sham-intubated) control animals. BDNF protein levels showed a trend toward increase in hippocampus of sham-intubated animals as well, suggesting an effect of the intubation procedure. TrkB protein was increased in the hippocampus of alcohol-exposed animals compared to sham-intubated pups, indicating an alcohol-specific effect on receptor expression. In addition, expression of bdnf total mRNA in alcohol-exposed and sham-intubated pups was enhanced in the hippocampus; however, there was a differential effect of alcohol and intubation stress on exon I-and IV-specific mRNA transcripts. Further, plasma corticosterone was found to be increased in both alcohol-exposed and sham-intubated pups compared to undisturbed animals. Upregulation of BDNF could potentially represent a neuroprotective mechanism activated following alcohol exposure or stress. The results suggest that alcohol exposure and stress have both overlapping and unique effects on BDNF, and highlight the need for the stress of intubation to be taken into consideration in studies that implement this route of drug delivery.
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Introduction
The developing brain is particularly sensitive to damage from factors such as stress and teratogenic exposure (e.g., environmental toxins, drugs of abuse, alcohol). Prenatal alcohol exposure is the leading cause of preventable intellectual disability, with an estimated occurrence of up to 5% of live births each year in the USA (May et al., 2009; CDC, 2014) . Maternal drinking can result in a wide array of physical, cognitive, and behavioral abnormalities in offspring (Kodituwakku et al., 1995; Pei et al., 2011; Rasmussen et al., 2011; Franklin et al., 2008; Irner et al., 2012; Stevens et al., 2012; Mattson et al., 1996 Mattson et al., , 1997 Mattson et al., , 1999 life-long secondary disabilities, such as an increased risk of drug dependence and likelihood of incarceration (CDC, 2014; Streissguth et al., 2004) . The most severe form of FASD, Fetal Alcohol Syndrome, affects up to 1% of live births per year and manifests with physical aberrations including growth retardation, decreased brain weight, and craniofacial malformations (Mattson et al., 1996 (Mattson et al., , 2001 CDC, 2014) . Caring for children with FASD can cost up to $2 million for medical and caregiver costs across the lifetime (Lupton et al., 2004; Amendah et al., 2011) . Therefore, the study of the effects of alcohol exposure in utero as well as possible therapies for alcohol-induced deficits is important. Understanding the cellular and molecular changes that take place following developmental alcohol exposure is paramount in designing behavioral or pharmacological therapies to ameliorate the cognitive and behavioral deficits observed in children with FASD.
Alcohol exposure during the third trimester-equivalent (first two postnatal weeks in rodent models; Dobbing and Sands, 1979) has a significant impact on the structure and function of various http://dx.doi.org/10.1016/j.ijdevneu.2015.03.008 0736-5748/© 2015 ISDN. Published by Elsevier Ltd. All rights reserved.
